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IN THE SPECIFICATION: 

Please amend paragraph [0002] as follows: 

[0002] Field of the Invention: The present invention relates to processes for forming 
selective contacts and metal silicide interconnects on semiconductor devices. In particular, the 
present invention relates to processes wherein a local interconnect, which acts as a barrier layer, 
is deposited prior to forming an electrical contact, via, or other electrically conductive structure 
that forms a junction with an active device region. Specifically, the local interconnect and 
selective contact are forme d in situ in situ (i.e., in the same chamber without removing the 
semiconductor device therefrom between deposition of the interconnect and the selective 
contact). 

Please amend paragraph [0011] as follows: 

[0011] Accordingly, Applicants have recognized a need for a process of forming 
conductive structures upon semiconductor substrates, wherein a selective contact of desirable 
thickness is deposited onto semiconductor substrate material exposed through a contact opening, 
and an interconnect is subsequently deposited onto the selective contact4H-si fa in situ . 

Please amend paragraph [0027] as follows: 

[0027] FIG. 2 illustrates a selective contact 108 that has been deposited over the exposed 
semiconductor substrate 106. Selective contact 108 may be fabricated from materials which have 
low resistance, which maybe selectively deposited onto the semiconductor substrate 106 and 
which generate little contact resistance, relative to that generated between direc t m e tal 
to silicon metal-to-silicon contacts, when placed into contact with the semiconductors of the 
active device region, such as silicon or polysilicon. Preferably, selective contact 108 is formed of 
a metal silicide. One such material is titanium silicide (TiSi x ), which predominantly includes the 
species TiSi2- Other silicides that are useful for fabricating selective contacts include the silicides 
of tungsten (predominantly WSi2), molybdenum (predominantly MoSi2) and platinum 
(predominantly PtSi2). 
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Please amend paragraph [0028] as follows: 

[0028] A metallic precursor and a silicon-containing compound, which are collectively 
referred to as first reactants, chemically react with one another to form selective contact 108. 
When titanium silicide selective contacts 108 are desired, a chemical reaction occurs in a reaction 
chamber, such as a chemical vapor deposition (CVD) chamber between a set of reactants. 
Preferably, a titanium tetrahalide, such as titanium tetrachloride (TiCl 4 ), is reacted with either 
silane (SiH 4 ) or dichlorosilane (DCS, SiH 2 Cl 2 ) as follows: 

TiCl 4 + S1H4 -> TiSi 2 ^ 

TiCl 4 + SiH 2 Cl 2 -VfiSbl TiSi 2 l 
In order to optimize the selectivity of these titanium silicide deposition reactions for the 
semiconductor substrate 106, which is exposed through contact opening 104, a deposition 
temperature in the range of about 650°C to about 750°C is preferable. Since minimal amounts of 
the semiconductor substrate 106 are consumed by these reactions, the deposition reaction is 
allowed to continue until a selective contact 108 of the desired thickness is formed. 

Please amend paragraph [0031] as follows: 

[0031] Titanium halides that may be employed in the deposition of selective 
contact 108 include, without limitation, TiCl 4 , titanium tetraboride, titanium tetrafluoride, 
titanium tetraiodide, and subhalides. Titanium organometallic precursors which may be used to 
fabricate selective contact 108 include, but are not limited to compounds of the formula 
Ti(NR 2 ) 4 , where the titanium atom is bonded to the nitrogen atom and R comprises hydrogen or a 
carbon-containing radical. Exemplary compounds include tetradimethylamido titanium (TDMAT 
(TDMAT) or Ti(N(CH 3 ) 2 ) 4 and Ti(N(C 2 H 5 ) 2 ) 4 . 

Please amend paragraph [0035] as follows: 

[0035] Other chemical reactions are also useful for depositing interconnect 110. United 
States Patent 5,399,379, issued to Gurtej S. Sandhu on March 21, 1995, the disclosure of which 
is hereby incorporated by reference in its entirety, describes such a reaction, whereby one or more 
organometallic compounds of the formula Ti(NR 2 ) 4 , which is also referred to as a tetrakis 
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dialkylamido titanium, tetrakis-dialkylamido-titanium, are reacted with a halide gas (e.g., F2, 
CI2, Br 2 ) to form a titanium nitride film on a semiconductor device. In each Ti(NR2)4 molecule, 
the titanium atom is single-bonded to four nitrogen atoms, each of which are also single-bonded 
to two R groups, which include hydrogen atoms or alkyl groups. 

Please amend paragraph [0039] as follows: 

[0039] Alternatively, the interconnect may be formed from a mixed phase layer, such as 
the TiN/TiSi x layer formed by the method disclosed in United States Patent 5,252,518 (the "'518 
patent), (the "'518 patent"), issued to Gurtej S. Sandhu et al. on October 12, 1993, the disclosure 
of which is hereby incorporated by reference in its entirety. The process of the '518 patent 
includes reacting Ti(NR 2 )4, where the titanium atom is bonded to the nitrogen atom which is in 
turn bonded to two hydrogen atoms or a carbon-containing radical (R), with an organic silane 
reactive gas, such as tris(dimethylamino) silane (SIN). 

Please amend paragraph [0043] as follows: 

[0043] With reference to FIG. 6, interconnect 110 may also act as an etch stop layer 
when any subsequently deposited layers are patterned thereover, such as in structures where an 
interlayer dielectric 1 16 is deposited over interconnect 110, then patterned, such as by masking 
and etching techniques that are known to those in the art, to create a contact opening 1 18 to 
expose the interconnect interconnect 110 . 

Please amend paragraph [0044] as follows: 

[0044] Alternatively, interconnect 110 may be deposited by selective techniques, as 
known in the art, that will permit the4n-sifa- in situ deposition of selective contact 108 and 
interconnect 110. Similarly, by employing processes that are known in the art, contact fill 1 14 
may be selectively deposited onto interconnect 110. An exemplary process that may be used for 
the selective deposition of interconnect 110 and/or contact fill 1 14 that is known in the art is the 
selective chemical vapor deposition (CVD) of tungsten, which is a two-step process including the 
reduction of WF 6 by silicon and the subsequent reduction of WF6 by H 2 . The hydrogen reduction 

4 



Serial No. 10/067,410 



is carried out under conditions in which the tungsten deposits only on the tungsten layer that was 
deposited during the first step, including a lower deposition temperature, lower total and partial 
pressures of WF6, fewer semiconductor wafers in the reaction chamber, a reduced selective 
deposition area on the wafer, shorter deposition times, and the use of wafers with an undamaged 
silicon dioxide layer. 
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